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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a lithium secondary battery having an increased charge/ discharge cycle 
characteristic. 

CONSTITUTION: This lithium secondary battery is provided with a positive electrode wherein a 
lithium-transition metals' composite oxide is adopted as positive electrode active material, a 
negative electrode, and a nonaqueous electrolyte containing an organic solvent. The lithium- 
'transition metals' composite oxide has the sulfide of B f Na, Mg, Al f Si, K, Ca, Sc, Ti, V, Cr, Mn, Fe, 
Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Ru, Ag, Ta, Bi, In, Mo, or W, and a coating composed of selenide or 
telluride. Since the lithium- transition metals' composite oxide, having a coating composed of 
specific chalcogenide on a particle surface, is used as positive electrode active material; the 
decomposition of the organic solvent is difficult to occur on the positive electrode side at the time 
of a charge/discharge cycle. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



14.03.2000 
25.02.2003 



http://wwl9.ipdl.ndpi.gojp^ 1/13/2006 



Searching PAJ Page 2 of 2 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http ://www 1 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAANHa4 AbDA408250 1 20P 1 .htm 



1/13/2006 



(19)B*BW#8W (JP) (12) & ffl !)$ f^: ^ £g (A) (ll)ttfWttB&ia## 

#^¥8 -250120 



<43)&»B ¥J*8#(1996)9)327B 



(SDInta* 






F I 




HO 1M 


4/58 




HO 1M 


4/58 




4/02 






4/02 C 




10/40 




10/40 Z 










SKBHJK BHacJ«fjjK4 r U V.3E a .HJ 






^K¥7- 78298 


(71)WSA 


000001889 












(22)aSH 




¥J«7<P(1995)3)3 8B 












(72)»M# 






























(72)»^# 






























(72)389!* 












^IRjff^aTp]R|R*a2TB5#5# = 


















(74) ftlA 


#8!± IBM 










**Klatt< 


(54) [fg^O**] 









(57) 

1, Si, K, Ca, So, Ti, V, Cr, Mn, F 
e> Cov Ni, Cu, Zn« Ga, Ge, Zr, N 
bs Ru, Ag, Ta> Bi, In, M o .XteWCDSfrfb 



1 

[ m&m i J v * a - w^^sm.^m\M & TErnm® 

-S&ikSlfii^bl&ias, B, Na, M 

g^ Al, Si, K, Ca, Sc, Ti, V> Cr, M 
n< Fe, Co, Ni, Cu, Zm Ga, Ge, Z 
r> Nb, Ru, Ag, Ta, Bi, In, MoXttW 

©SMb^, -fe wwb^x«5 i ;wWb^6fc5«JS£* 
1 1 v> a c: t + £ 'J A z:#«ife 0 

[11^*2] SJlBlJ^A-»£&JS1g^K<b«a#, - 
USSCLix Ni, Co, M,- y -. 0. (5£*k MttB, 
Na, Mg, Al, Si, K, Ca, S c, Ti, V, 
Cr, Mn, Fe, Cu, Z n, Ga, Ge, Z r, N 
b, Ru, Ag, Ta, Bi, In, M o SVW J; D 
£i¥*>S>3tf*ifc'J>&< i:*>-«©7GfSI, 0<x<l. 
3, Ogygl, Ogz^l, 0. 5§y+zgl, 
1. 8ga|2. 2t?fe?.) TS^iX5^^1iB«cD 

[0 0 0 1] 

tot), BKIiMtt^f ^^UttitffinfcU^'i'A- 

tHf So 
[0 0 0 2] 

<, IE«5fSfJK4ii^a^-r5C:i:{cJ;t)l««^bS:^ 

[0003] zcDmammottgnbniEmftyoKt u-c 

f>Ci;A>e,, LiNiO, , LiCoOa , LiMn 2 
0 4 * if © U ^ * A -3Ii££Jg8h§r&<b^#£C<£ffl £ 

[0 0 04] bi>bfc#*>, U^^A-M^^JR^K 

t±, 5tas-tJ->f^;v^^*^iiffl±3E^s©ff <g 
^©^©T-tt^^tv^PtSa^feSo u^sa 
- i!#£Jg ji^'fb&i©*^*® £ -f 5 MrSttfcas 

[00 0 5] a>fr-5»t£K&#££tlfcfc© 



(2) ttPH¥8-2 5 0 1 2 0 

2 

&&£BMb^©*fr^*®©fStt£<£M£-££C £££ D 
IE®^©#«fc«©#8?£ifP8i<JU *»oT3&»®1M 

* ;M$t4fcffitlfc U S A - #,Sft6£ffi#-f £ £ 5 o 
[0 0 0 6] 

[SJS£8?ife-r£fe»©#g!] ±i3gtt*aji£-ta*:» 

©*^t^5U^^A-^mm u 

ffi - j&££Jg«£riHb«!i £IE8ii£«3S? i: f £ IE81 

10 fi^BC, B, Na, Mg, Al, S 

i, K, Ca, Sc, Ti, V, Cr, Mn, Fe, C 

0, Ni, Cu, Zn, Ga, Ge, Z r, Nb, R 
u, Ag, Ta, Bi, In, M o XttWOSS-fb^, -fe 
U Wb^XfctT^WWb^ h *2>&Lm*G LtftS. 
[0 0 0 7] ±SB®Ki: L-Tti, 5&&miM ?)i&mz 

4Stcffiaxfcm*6£*§3±T, TiS: , MoSa Xfcid 

[ o o o 8 j ±is u t? a -mm&m&'&mibmoKm. 

LiMn 2 0«, LiMn0 2 , L 
20 iNiOs, LiCo0 2 , LiNio. s Co 0 .i 0 2 

j>—&mm&mz±-z, -uasSLix Ni, Co. m 

• -y-, 0. (5$*, MteB, Na, Mg, Al, Si, 
K, Ca, Sc, Ti, V, Cr, Mn, Fe, Cu, 
Zn, Ga, Ge, Zr, Nb, Ru, Ag, T a, B 

1, I n, Mo#tW<fct>££i¥A^jI«ttfc'J>&< £ 
t>— «©7cJSi, 0 <x< 1 . 3, O^ygl, Ogzg 
1, 0, 5Sy+zgl, 1. 8SaS2. 2-rfeS) 

30 

[0 0 0 9] ±§BWb%), ±I3-fe ^ Xb^lXtt±IB^;i/ 

is^sy^tto. i~2o^%t$3„ msy^o. 1 

[ooio] *9m\z$>vz>mb%i. *v>ibmx.&T 
;i/;Wb^t,^s«K^«^a®t*l-5U^^A-M 

40 <b^)i:B, Na, Mg3?©1S)£©7nSSI©8Mb$», -fel/> 
^bt»Xttx;v;Wb^ii: ©m«i!l-&©S^i*^©SS 

(a^, 4 o o~8 oo° o Tf i o~2 ommm&%k 

[0011] *«ili©^att, IESTS«3»i: L-T, 

■fe u >-fbtixt±x;v;p^b^i* % 5lfcBt£flM u © 

£<£fflbfc£fcifc2>o 

50 &nmztix\,yzm*<Dttm*ttiz®m%;<m^zz£ 



3 

[0012] mx.i£, &&m&tLxit, v=f-t>i±<i-* 

l* — 7)\> 5. — £ A-aitr, U^^A-lfi^-^ U^^A 
[0 0 13] g=fc. fcb-Ttt, x. 

)Ujj-tf*-h, 2M?Jkb— K 1, 2-^* 
h 1, 2-i?Jih*i'Cc^> > ol1^>* 

tLXit, LiPF (> LiCIO,, LiCFa SO 
a , L i N (CFj S0 2 ) ! , LiBF,, LiAs 

[0 0 14] 

■y--f i>)m<DJEmwT- ©**»&«& (#*«8¥it**©**t 

[0015] 

[0 0 16] (JIJgfiBJ 1) MW-mtD V 9-0 A -*m«6 
ZMfriLXtzo 

[0 0 17] ClEffiD Li 2 CO, i:Mn0 2 
tfcl : 4T-¥L#{CTS-&U &.m&MMmnTlzX 7 5 
0° CT-2 OttlRMMtHBU 5/ll5£*»^;bH%?LS*fc;T*& 
5¥>LT, LiMn 2 0« (iE«irS^S) £f#fc= 

[0 0 18] C©L iMn 2 0, 10 0^;i/g|5 

i:TiSe s 1 0^;i>g|Si:£i!^U 6 5 0° 1 0 
^ISWaLabTL iMn 2 0, ©ift^SfcT i S e 2 
©«fLf£flJJ5gU IESSfS«3H4ftS!Lfeo LiMn, 0 

(X-ray Photoelectron Spectroscopy) fCfcDSti^ 

feo ) o 

[0019] zcDiEmftVogt, mmmt\,x(D7^ 

\sl>-7?v>7£, t&mn\£\.X<D-#V7yfc\?:->)7y 

t*. sait9o : 6 : 4 xm&LxiEm&m&msi 

U Z<DJEm-&$]%2 r >/cm ! <DfigSS"Cttg2 0 



^M¥8-2 5 0 1 2 0 

4 

mm©RSIttfc:iQEfiE§«bfcSU 2 5 0° CT2RfP^ 
4SQ,31bTIE«i£^§Sbfco 

[0 0 2 0] C^fiSD m^OiS^**T5^iSU^^A 
EJ£«£i£g 2 0 mm©R&#fcfTt>ft^T£;|lE£^S¥ 

bfeo 

[0 0 2 1] C#*««¥?80 7-D £U hi; 
1, r*~>^*>i:©tWSlltl : KDM^mm 

-c«a>b-t:#*WB«*siSbfco 

[0 0 2 2] C«Tfe©«aicD a±©IE8L ^SSV^tK 
mP^^fflVTS¥MCD3ts«B^S?t&B A 1 ZmfriLXtz 
: fig2 4. Omni. Jf£3. 0mm) „ & 

[ 0 0 2 3 ] 0 1 HU fftH bfc*«W«?feB A 1 
WC^-f BrE0T;&»K H^©#$gf§mit&BA ltt, IE 
«ll> 11812, Cfte>iSQ«8il, 2 4SV>tcffllH1-S-b 
;<U-*3, IEfiifl54s A«iffi5> IES*«i*:6s fl«8 
7 R V# 'J 7-D hT V >m<Dl&W * > if 8 £ if 

[0024] ies i Rvnm 2 hu b 

fe-b^U-^ 3 4/hbT^flR)bTiEA«ite4, 5 tfBJiS 

Tzmm>r-xMzj&m£tixi£iD. mmntiEmmm 

#6£*-b-tIE«ife4fc:, Xft@2tt^«g*m<*:7Sr^ 
bT*ate5tc:^$tt N m^p^K^bfcft^*;!/ 
=¥- ^iEfiite 4 sz/Afiiffi 5 (Dm®? ^ e> mm^* ;v^f 

- i: bT^-SP^ t» m bff -5 J; a fc£ ot . 
[0 0 2 5] (£Jkft2 ) LiMn, O, C^flU: T i 
Te, 1 0^;i/gBi:*S-&U 6 5 0° CT* 1 0 B$RB8& 
fflllTLiMn, 0« Ctt^tffifcTiTe! 

bfe^ tsumtmmm 1 lt, *ms»ba 

[0 0 2 6] (HJSC»J3) LiMn, O, 10 0^E;i/gp 
i:TiS: 1 0^71/35 i:*?g-&U 6 5 0° CTlOBt 
MILTLiMn, 0, ©fi^HtTiS! &fg 
*JB5gb, IE8lrSt»S^SSbfco C©IE«grg%S«rM 
ffl bfe^ l bT, ^HiB 

A3*iS^i:Tfco 

[0 0 2 7] (H5S^J4) L iMn 2 0, 1 0 0^;ugp 
ZMoSi 1 O^E^gp^^S^U 6 5 0° CflOl^ 
Pa^aLSbTL iMn, 0 4 ©fii^SIKMoS: «K 

ffl bfed i:W^ttjUfg0y l bT, *^B§«?feB 

A4 4ffi^iit:fco 

[0 0 2 8] m&M5) LiMn 2 0. 1 0 0^;i/gp 
tMoS 2 S*)U&tTi S 2 5^;i/gI5i:*ri-&b, 6 
5 0° CT-1 0I^F e 5fSW!LabTLiMn 2 0« 
HtMoSz £TiS 2 £1?btt.Z>ffl&*mWLh, iEfii 



(4) 



&MW-8-2 5 0 1 2 0 



6 



feo 

[0 0 2 9) (Sftftie) LiOHhNi (OH) 2 h 
Co (OH) 2 ££%»Jt2 : 1 : lX-9LftlZXm& 
$£Sl^il#H§lTCT 7 5 0 0 Cf20 BHffiMfldi 
5JIISt&^iH**J«:T»#L"C, LiNio. 5 C 

oo. 5 o 2 OEmmmn) 

[0 0 3 0] CfflLiNi,., Co,. , 0 2 1 

0 O^Efr&bT i S e 2 1 0 i e;i/gB£::£ig-&L, 65 0 
° Cf 1 OB^fBtfllJlLTL iNi 0 . • Co,. s O. © 
J&^affiKTiSe, ©&&&JFML, jE«H£4Mt*r? 
8 L-fc, £©IE«§?S«Dff £(£ffl Lfc£ fcttftttJUWI 1 

[0 0 3 1] LiNio. s Co.., 0 2 1 

0 O^E^gqfcT i T e 2 1 0 ^E;i/gi5i:4ig-& U 6 50 
° C-C10»IMMWUTLiNi,., Co,., 0 2 CD 
tt?«0BK:T i T e 2 CDttJR&gj&U 
SSUfco c©IEffifS%R£tefflLfc£fcfei^J;m&60iJl 
kfflltUT, :MM3«ftBA7*|fl*£T;fco 

[0 0 3 2] (HHS0O8) LiNio. 5 Co,., 0 2 1 
0 0=E)V&tT i Sj 1 O^Jl/SBitSfi-g-U 6 5 0° 
CT? 1 O^ISHQ.SUTL i N i o. s Co,., 0 2 ©i& 
?«Bt: T i S 2 ©«K&JEJfiR U lEMtS^Sf £(t§3 L 
feo d©IE«itS«gf?:£<£JS L&c: fcu*M*JBIM UH 
«£L--T\ *»ra«?6BA8*i|fl*irTfeo 

[0 0 3 3] (HSfi^J9) LiNio. 5 Co,., 0 2 1 
0 O^EJU&LtMo S 2 1 0^B;l/g|5^:S?a^■L^ 6 5 0" 
Cl? 1 OKP^ibtL i N i o. s C O o. s 0 2 ©&* 



*^SffiKT iSe, ®*K*j£jgU iE&Sttfl^S 
Lfeo jEa«4feK«{eAi Lfci kfiWttWBW 1 i: 

[0 0 3 4] (fUfStfll 0) LiNio.s Co,, 0 2 
1 0 O^MUzT i S 2 5^;b$5£:Mo S 2 5*)l&£ 
«rrg^L> 6 5 0° CTl OBSIBIIW&SLTLiNi 
o.s Coo.s 0 2 ©Jft^^ffifcT i S e 2 i:MoS 2 t 
^e.&S«MSJBfiEL, lESiSttKSftClLfc. '©IE 

10 *«HB««lBAl 0*tt*ATfc. 

[0 0 3 5] (1±«0!I1) jESfSWftfcLTLiMn, 
0« *ffl^fc£fctel*tt*BfcmfcH*fcL-C, Jt«« 

«bc i^ia^i:Tfeo 

[0 0 3 6] (i±*«2) MiS*«fcLTLiNi 
0.5 Coo. , 0 2 fcJl^feCfcfilftttJOtfll fcPPttfc 
l/T, JtiRSmB C 2 «&#SCTfc. 

[0 0 3 7] c%m?<f ^SOBO *^BjmrfeB a l 
~BA10MMf»BCl, 2toot, 3£S«SSt 
2gglmA/cm 2 T*4. 3VitJitlft», »tt 
20 «fS3mA/cm J t2.' 5V|tatmiSl 

s&fb* c^«s&Yb* (%) = { (l-tM *;wb©»« 
g«- l 5 ot-f^;v§cDttt«f) /l-y-f ^;i/S© 
stmss} xioo) i t^-fo 

[0 0 3 8] 

[«l] 



B A 1 
B A 2 
B A 3 
B A 4 
BAS 
B A 6 
BAT 
B A 8 
B A 9 
BA1 
BC 1 
BC2 



LiMtiiO* 

LiMi 2 0« 
LiM)zO» 
LiMn z O» 
LiNi,. sCoo. sOz 
LiNio. sCoo s0 2 
LiNio. sCoo 
LiNi.. sCo. 
LiNio. sCoo 
LiMizOo 
LiNio. sCoo. sOz 



sOz 
5 0z 
sOz 



TiSe, 
TiTe, 
TiSz 

M0S2 

TiS2,M3Sj 
TiSe 2 
TiTe 2 
TiSt 
MaS 2 

T1S2 iMqS? 
tsL 



[0 0 3 9]8Ut)> »?*EifilCtt££>ttK**-*-3 40 
U •> A - ^SMt-frBfttt SiBBS*) Jt i: L T B c % 

tz*ftwnmBA i~ba 1 obu ifa^«®t:»Kft* 
xm^tcit^mBc 1 , BC2tcjt-^T^ irs^ft^ 

U •> A - S»^H««S{b« i; LTL i N i 0. 6 
Co,., 0 2 *&mLtzmM<D&m%fo&1fift1Z'b£\,\ 
Li-Ni-Col^SftD^tffiL 

[0 0 4 0] (Mtfflll) LiNi... Co... O, 50 



1 0 0*;i&£T i S 2 0. 0 5^*J:ti^U 6 
50° CT-1 OBfffilSWaSL-rLiNio. s Co,., O 

2 ©*£?«BlcT i S 2 ©«K*JK/au IE«SiS^ft£ 

14:H»fcLTs *«B^«rfliBAl 1 £*&#£Tfco 
[0 0 4 1] (HI«12) LiNio., Co,., O, 
1 0 0^;ugpi:T i S 2 0. l*;M»fc*«*U 6 5 
0° C-ei O^ffl^MaSLTLiNio. , Coo.s 0 2 
©)K^aBtTiS 2 OttMiMU jE«SWft*f^ 
« Lfco c ©iESrS«3Hft^ffl Lfc 3 2:U^ttHdtM 1 



(5) 



ftfflW- 8-2 5 0 1 2 0 



8 



[0 0 4 2] (»13) LiNi«. s Co ( . s Oi 
1 0 0*)V®kT i S, 2 *)lgHt U 6 5 0° 

CT-1 O^HISWaiSt-CLiNio. 6 Co,.. O, ©3& 
^ICTiS, ®ttR*flgjftU L 

«t bt, *MtitBAl 3 &&ft£-t:fe. 
[0 0 4 3] (USS^Jl 4) LiNio. » Coo. s 0 2 
1 0 0^;i>S6i;Ti S, 2 0^;i/gp U 6 50 

° C-Cl O^^aLSLTLiNio.6 Co,., 0 2 © 
IfMHfcT i S 2 ©&BI£U/jKU jE&tiHMteflstt 
bfeo CCIEffitS^S^ffiffl bfed £«l*t*|dMI 1 £ 
HtBfcbTs MfiBA 1 44|fi^StTfeo 
[0 0 44] (HSE«»J1 5) L iN i 0 . 6 Co.. s 0 2 
1 0 0^gPi:T i Si 2 2^;i/ggi:*?i^b> 6 50 
° Cfl 0^H«MS ! iLTLiNi,. s Co,. s Oj © 

iRHtfcbT, ^ilBAl 5Srffl^fiTfeo 
[0 0 4 5] (HS6WI16) LiMn 2 0* 10 0^1/ 
BB^MoS, 0. 0 5*;ugBi;£il£-U 6 5 0° C"C 
lOKf^JaiULiMn, O. ©te^StEtM o S 
, ©«BI£J&fi£U IE«S?S«3H*^*Jbfco £©jE«It£ 

wm*mm Ltzz tpmammM 1 tisi^t: bt\ #$g 

BJ3«*6B A 1 6 ^jfa^ATfco 

[0 0 4 6] (HMM17) LiMn, 0 4 1 0 0^1/ 
S5i:MoS2 0. l^;i/g&i:£ig-&U 6 5 0" Ct?l 
OB^SMiHIbTL iMn 2 O, ©^ilSfcMo S 2 * 



10 



20 



SifeBA l 7*mfr*L-ctzo 
[0 0 4 7] (HJ60U8) LiMn, 0 4 1 0 0^ 
SBhMoSj 2^;VgBi;£ig-&U 6 5 0° C"C10B# 
SSSftMlltLiMn, 0< ©tt^gffltM o S » ©& 
I«L« iEfiifSfDS^^Sibfco £©IEegTS«!lSf£ 

B A 1 8 SSfi^iTfeo 

[0 04 8] (»19) LiMn, O, lOO^V 
SPi:MoS2 2 0^E;i/S5£:£i!-&U 6 5 0° Ct?10 
B#fg8M2LJIbTL iMn, 0« ©«H^SfcMo S a © 
&R£ff*fi£U E«lrS«5M*^Sbfco C ©IE«ir£$Jfl 

*«fflbfcc twwafiffl&ey i tmmt bx, #&Bjim 

iBAl 9&mft±Xtz 0 

[0 0 4 9] (HJS^J2 0) LiMn: 0 4 1 0 0^)1/ 
gPfcMoSj 2 2*JV&t*m&L. 6 5 0° CtlO 
WHBMMBHILTL iMn 2 0« Ctt^SBtMo S 2 © 
ISgSfcUfiKU iEWSIMtSfWHLfc. ^©lEfiitS^fl 
*tt«bfc£ fcJtt*li»IM l Li> *&B)!« 

MA2 0&«i^i:Tfeo 

[0 0 5 0] OflWilM *>>H£®0 *^ttBA 1 
1 ~B A 2 0 tcol^T5fei:|S) bl&ff©*i;«m+M ^St 
&£*tv\ =&«fft©^g^b***»fc 0 £SJil£«2{c 

[0 0 5 1] 
[*2] 









ttfiS 














B A 1 1 


LiNio. 5 Co». 5 0 2 


TiS* 


0.05 


2 5 


B A 1 2 


LiNio. 5C00. sOi 


TISz 


0.1 


5 


B A 1 3 


LiNio. sCoo. 5O2 


TiSi 


2 


3 


B A 1 4 


UNio. 5C00 5O2 


TiS 2 


20 


5 


B A 1 5 


LiMo. 5CO0. s0 2 


TiSz 


22 


2 5 


B A 1 6 


Li*fei 2 0* 


MoSz 


0.05 


2 8 


B A 1 7 




HoSz 


0.1 


1 5 


B A 1 8 




MoSz 


2 


1 4 


B A 1 9 


LiMiaOi 


MOoi 


20 


1 5 


B A 2 0 


LiKi,C\ 


ti.n 

HQoz 


22 


2 8 



BA 1 5©-5%BA 1 2~BA 1 4 ©g»S&ft3s# 5 % 40 
eiTfcWchi* <, £fe*XH0tt%BA 1 6~BA2 0 
©■5*>BA17~BA1 9©gS&ft3£#l 5%WTfc 

fl^fcft-f zmtm, -b b WbtiXtt^WWbt)©^ 
It 0 . 1 ~ 2 0 ^;i/%©©B#ffg= bt^ 

[0 0 5 3] (XJKfl 2 1-4 6) LiNi,., Co 
0. 5 O, 1 0 0*Jl<flS£&3 £^-ta*©fi!tfb$Jl 0^E 
6 5 0' CT?1 OBSFtSaUaLSbTLi 

o» (Dft.^mmtznbv&mtmif' 50 



t> #$gBJl«it&B A 2 1~4 6S»»4tfc. 

[0054] c^a«-y-i' * frwm *&mnmB a 2 
1 ~b a 4 6 \z^>uxifctm t2kft<Dim.n& 4 t^u. 

S^*ffv\ #«ife©^g&<b*£:fctofco l^S*«3fc 
^to *C*>\ ^3*ttt^ *^BJ«fiBA8, BA9© 
SS^b^*« 1 <t 9eg3bT^bT;&3o 

[0 0 5 5] 

[IS3] 



Ni 



Co, 



(6) 



8-250120 



10 



mm 










Z 0 


13 A O O 

B A £ Z 




2 1 


T> A O O 
D A Z O 




2 0 


B A 2 4 




2 0 


O A n e 
b A 2 5 




1 9 


D A O f 

n A Z 6 




1 8 


n A O T 

D A Z 7 


Lab 


1 9 


n a o o 
D A & o 




2 1 


o A o 




5 




\7_C_ 


1 9 


D A G n 

H A o 0 




2 0 


U A o 1 




1 8 


D A 4 A 

D A O C 




1 8 


D A O O 

B A o 3 


rv%c 


2 1 


o A 3 4 


kl-S c 

NiS 


2 0 


B A 3 5 


CUjS 


2 0 


B A 3 6 


ZnS 


2 1 


B A 3 7 




1 9 


BA3 8 


GeS 2 


1 9 


B A 3 9 


ZrSz 


2 0 


B A 4 0 


NbS z 


2 0 


B A 4 1 


RuSi 


1 8 


B A 4 2 


A*,S 


2 1 


B A 4 3 


XaS 2 


1 8 


B A 4 4 


Bi 2 S 3 


1 8 


B A 4 5 


Ih,S, 


2 0 


BA 9 


HoS 2 


3 1 


B A 4 6 


MS, 


1 9 



10 



20 



[0 0 5 6] S3tc^-f <fc-5lc, ^BJftfifecD-S^t*) 
B A 8 , BA9CD^i^b*tf 5 %WT V%«> 
C£Ddi:> SV, SI tiivr.fc-5lc#$gBJ3S}feBA 1 0 

[0 0 5 7] 
[EIScDfgitifti&BJ!] 

[0 1 ] nmm-zmfriLTtzm^mo!) v^o^-tumm 
b a i ji^M^u^^A-^am (**Bjm^) 

1 IE«S 

2 £Si 

3 -fe^U— * 



[01] 



BA 1 




7d> v^—vnm,^ 



(72)«B^# H?& 

ABgJf5^nm^lS*ii2TS 5#5# = 



*I^^Pr1;mi£#>I2T@5#5-f§ = 



